and T axes are used to provide an estimate of the principal stress orientations [Zoback , 151 1992a] . However, P and T axes can potentially differ significantly from the actual stress 152 orientations with the only strict constraint being that the orientation of the major prin-153 cipal stress must lie within the dilatational field of the focal mechanism [e.g. McKenzie, 154 1969]. Consequently it is current practice that all stress orientations inferred from indi-155 vidual focal mechanisms are given a quality ranking of no more than C (±25
• uncertainty) 156 regardless of how well the mechanism is constrained [Barth et al., 2008] . Despite these
The main reason for using a 3-D code is to better represent the true architecture of 204 the system and to allow oblique slip displacements along modeled faults, which were 205 previously restricted to strike-slip. For simplicity we limit the structures included to only 206 those features which play an important role in the distribution of seismicity, namely the rift 207 faults and the impact crater ( Figure 5 ). The rift faults are represented as a series of three 208 parallel frictional discontinuities striking at N035
• and steeply dipping to the southeast.
209
Due to difficulty in including curved interfaces to model listric faults, the models are tested 210 with fault dips of 60
• and 70
• . The faults roughly correspond to the Gouffre North-West, 
Initial and boundary conditions
An elastic continuum constitutive model is chosen to represent the crust in which den-219 sity, bulk, and shear moduli must be prescribed. Density is assumed to be 2700 kg m −3 , 220 typical of upper crustal rock. The background moduli for the region outside the crater
221
(both bulk and shear, hereby denoted collectively as M B ) is derived from P and S-wave 222 velocity models for the Saguenay region to the north of the CSZ [Somerville et al., 1990] .
223
The variation of M B with depth is shown in Figure 6a . Within the crater, the elastic mod- 
Processing technique
The main purpose of the modeling is to understand the partitioning and distribution of 239 seismicity. For this, we distinguish two classes of earthquakes: (a) Earthquakes that occur 240 off the main rift faults, on fractures and minor faults that are not explicitly modeled, and
241
(b) Earthquakes that nucleate along the major rift faults, which are explicitly included.
242
We use different techniques to interpret the two classes of events.
243
Earthquakes off the rift faults: Events located away from the rift faults constitute 
where σ Dmodel and σ Dcontrol indicate the differential stress magnitude within a test model 
Seismicity off the rift faults
To analyze the stress models for seismicity off the main faults, the data are processed The general pattern of stress partitioning is very similar to the main findings from seismicity distribution is an extension of the active zone along the rift to the northeast 316 of the crater, while there is minimal background seismicity to the southwest (Figure 2 ).
317
A similar pattern of increased differential stress to the northeast of the crater is observed 318 in the model, most clearly at the 10 and 15 km depth sections ( Figure 7a ) and also 319 in the cross-sections along fault strike (Figure 7c ). This effect is mainly a consequence 320 of the asymmetry imposed on the system by the inclination of the applied stress field 321 orientation relative to the rift fault orientation. This is illustrated in Figure 9 where the 322 differential stress changes are plotted for models with applied loading at N045
• , N055
• ,
323
and N065
• (equal to a 10 • , 20
• and 30
• clockwise rotation from the strike of the rift).
324
When the applied stress is at low angles to the rift, the region of increased differential 325 stress extends out of the crater the most, however, the magnitude of this increase is low.
326
At higher angles the extension out of the crater is reduced, but stress concentration inside 
Seismicity on the rift faults
To analyze seismicity localized on the rift faults, the slip activity is monitored as stresses 
347
The slip partitioning along the rift faults appears to be largely the consequence of the of stress within the crater as a result of its interaction with the weak rift faults (Figure 7) .
355
This suggests that the decrease of fault slip is simply due to the transition from strain 
Stress and focal mechanisms
Perhaps the most puzzling aspect of the CSZ is the apparent inconsistencies in the 361 inferred orientation of stress. Focal mechanism based stress inversions suggest that stress 362 is oriented parallel to the rift in the NW cluster of events, but strongly oblique to the rift in 
373
Focal mechanism parameters for events on the rift faults in the model are computed 374 using the fault geometry and slip vector data. Figure 11c shows a contour plot of the 
